Introduction
============

Cervical Pain
-------------

There is a high prevalence of work-related musculoskeletal disorders among health care professionals. For instance, dental practitioners have reported a high prevalence of pain in the neck and shoulder region with rates in 2009 as high as 83% \[[@ref1]\]. In our environment, and more concretely in our hospital, we found that during a 1-year period, 18% of the hospital staff were treated in the rehabilitation department, with more than 50% of cases caused by pain in the neck and back \[[@ref2]\].

According to the Occupational Safety and Health Administration, musculoskeletal disorders affect the muscles, nerves, blood vessels, ligaments, and tendons \[[@ref3]\]. Workers can be exposed to risk factors at work, such as lifting heavy items, bending, reaching overhead, pushing and pulling heavy loads, working in awkward body postures, and performing the same or similar tasks repetitively. In general, the more extreme the posture, the greater force required to complete the task.

In a recent study on dentists, a kinematic analysis underlined the posture in the area of the cervical and thoracic spine \[[@ref4]\]. In addition, Freitag et al \[[@ref5]\] demonstrated that sagittal trunk inclinations are an important factor in the evaluation of physical strain in nursing staff. All in all, posture is an essential point to be addressed for musculoskeletal disorders in health care professionals.

Cervical pain can result from several conditions. Disorders that cause axial neck pain include cervical strain, internal disc disruption syndrome, cervical facet-mediated pain, cervical "whiplash" syndrome, and myofascial pain. Treatment for neck pain is distinct from treatment for extremity pain or symptoms. Most patients with mild to moderate axial pain improve in 2 to 3 weeks. Treatment should include posture modification and home exercise \[[@ref6]-[@ref8]\].

Postural Garment
----------------

The Posture Plus System adopts advanced solutions focusing on the abdomen, shoulders, and dorsal areas. The Posture Plus Force (Medi, Bayreuth, Germany) is based on the lessons learned from the development of the spinal orthosis Spinomed (Medi, Bayreuth, Germany) regarding strength and posture \[[@ref9]\]. The Posture Plus Force is a T-shirt that includes tensional inelastic bands exercising traction for postural realignment. There are different garments available with this aim in the market. However, the Posture Plus Force is unique due to its design. Enhancement of posture is centered using an anatomical and physiological approach that focuses on abdominal and periscapular muscles.

We have tested the garment in a few patients with dorsal hyperkyphosis. We have noticed that participants reported improvements in dorsal symptoms and cervical well-being. The abdominal inelastic bands enhance core muscle contractions that facilitate a correct upright position and realign the cervical segment as well. Moreover, the dorsal bands are positioned in a functional anatomical direction following interscapular forces and enhancing perivertebral contractions instead of pulling back shoulders as other garments tend to do. Both tensional bands improve spine alignment from the abdominal zone to the cephalic position, including dorsal and cervical areas (see [Figure 1](#figure1){ref-type="fig"}). People, who do not usually remain consistent in their exercises, improved their posture and maintained a better posture during and after wearing the postural garment.

Given the high prevalence of cervical pain in health professionals previously mentioned, we hypothesized that the use of this garment can be useful for this pathology.

![Posture Plus Force garment.](resprot_v9i4e14807_fig1){#figure1}

Hypothesis
----------

The postural garment will improve cervical pain by enhancing posture.

Methods
=======

Inclusion and exclusion criteria for our study include the following.

Inclusion Criteria
------------------

-   Nurses and health allied professionals with cervical pain ≥3 on the visual analogue scale (VAS)

-   Women 21 to 55 years of age

-   Voluntarily signed informed consent

-   Able to wear the garment and perform exercises, and attend follow-up assessments

Exclusion Criteria
------------------

-   Pregnancy

-   Malignancy or other severe disease

-   Cervical pain with significant extremity symptoms or neurological dysfunctions (cervical radiculopathy and cervical spondylotic myelopathy)

-   Unable to perform exercises

-   Unwilling to do follow-up assessments

-   Psychiatric disorders

Participants will be allocated at random to receive interventions in two groups based on a randomization plan.

One group will wear the postural garment (P+ group). The postural garment (Posture Plus Force) is provided to participants. It has to be worn for 2 to 4 hours per day for 90 days. See [Figure 1](#figure1){ref-type="fig"}.

The exercise group (Ex group) will do 5 physiotherapy sessions (20 minutes each) to learn stretching and strengthening exercises for the cervical and dorsal areas, with instructions to continue at home on a daily basis for 90 days. The precise explanation of exercises is shown in [Multimedia Appendix 1](#app1){ref-type="supplementary-material"}. Home exercise maintains range of motion and helps patients become active participants in their care.

After a 3-month washout period to reverse any change that may have occurred with the first intervention, the participants will crossover the intervention for another 3-month period.

Collected Variables
-------------------

The following factors will be assessed for all participants: age, weight, height, BMI, work experience, part-time employment, education, managerial position, pharmacological treatment, global perceived effect of treatment, treatment compliance, and garment comfort.

The level of physical activity is evaluated with the International Physical Activity Questionnaire (IPAQ).

Education will be divided into registered nurse, nonregistered nurse, and allied health professional. Managerial positions will include ward managers and group managers. Pharmacological treatment and sick leave will be recorded when necessary. Other variables will include main and secondary outcome measures.

Outcome Measures
----------------

The primary outcomes will be postural control and pain intensity.

Posture can be evaluated with pictures on the sagittal and frontal plane. Objective measurements of static posturography will be performed with a scan (SpinalMouse; Idiag AG, Fehraltorf, Switzerland). SpinalMouse is a device that, when combined with a PC program, assesses the curvatures of the spine without applying radiation. The device is guided manually on the skin along the spinous process apophysis from C7 to S3. The measuring head follows the contour in the sagittal plane and records clinically relevant data. A software program using a highly sophisticated algorithm uses this information to calculate the clinical parameters. The data obtained have been proven reliable and accurate \[[@ref10],[@ref11]\] in different population groups \[[@ref12]-[@ref14]\]. The standardization and validated protocol do not include the cervical region, but dorsal kyphosis and lumbar lordosis angles influence the cervical position.

To blind the assessment of posture, the investigator that performs the SpinalMouse scan will not be aware of the participants' current intervention at each follow-up.

All other outcomes will be recorded by the other investigators.

Pain will be measured by the VAS. The VAS is a psychometric measuring instrument designed to document cervical pain severity in individual participants. It achieves a rapid (statistically measurable and reproducible) classification of symptom severity. A 100 mm horizontal line with verbal descriptors will be used to grade the amount of pain that a patient feels from no pain (left 0 mm) to an extreme amount of pain (right 100 mm).

Secondary outcomes will include cervical pain-related disability, catastrophizing, the global perceived effect of treatment, and the evaluation of garment comfort for the P+ group. Days out of work will be recorded in cases of sick leave.

Cervical pain-related disability will be assessed with the validated Spanish version of the Neck Disability Index ([Multimedia Appendix 2](#app2){ref-type="supplementary-material"}). The scale includes 10 questions on different aspects of disability due to cervical pain \[[@ref15]\].

Psychosocial factors are significant in predicting the duration and severity of symptoms. A significant relation between catastrophizing and pain-related outcomes has been observed in numerous pain samples \[[@ref16]\]. Sullivan et al \[[@ref17]\] defined catastrophizing as "an exaggerated negative mental set brought to bear during actual or anticipated painful experience". Individuals who score high on measures of pain catastrophizing report more intense pain. To assess this dimension related to pain, we will use the Pain Catastrophizing Scale (PCS) ([Multimedia Appendix 3](#app3){ref-type="supplementary-material"}). The PCS is currently one of the most widely used measures of catastrophic thinking related to pain. It is a 13-item instrument that yields a total score and three subscale scores assessing rumination, magnification, and helplessness.

Assessment of the global perceived effect of treatment will be performed with a VAS ([Multimedia Appendix 4](#app4){ref-type="supplementary-material"}). Garment comfort will be evaluated with a 5-point Likert scale question, an open question, and free comments ([Multimedia Appendix 5](#app5){ref-type="supplementary-material"}).

Physical activity will be assessed with a self-reported physical activity questionnaire, the Spanish version of the IPAQ short form \[[@ref18],[@ref19]\].

The assessment of primary and secondary outcomes will be performed at T1, T30, T60, and T90. The same measurements will be recorded after the washout period during the crossover period treatment (T0b, T30b, T60b, T90b). As previously mentioned, the same investigators will follow up with participants except for the SpinalMouse measurement, which will be performed by a blind collaborator.

All patients will be provided with a logbook for compliance recording, over the counter drug use, pain evaluation, and sick leave.

Statistical Analysis
--------------------

Statistical analyses will be conducted following intention-to-treat principles, and the treatment effects will be calculated using linear mixed models. Sample size is determined with a 2 point expected difference in the VAS for pain and a sample standard deviation of 2.5.

Results
=======

The study design has been approved by the Ethics Commission of Hospital N Sra de Meritxell, Andorra in March 2017. A total of 32 participants are already enrolled in the study. An extension of the study is planned in a Spanish university hospital to obtain a larger sample. Study results are expected to be published during 2020.

Discussion
==========

Cervical Pain and Posture
-------------------------

The main component of cervical pain management is exercise. A correct posture is maintained with core muscle contractions. The Posture Plus Force postural garment may enhance posture by muscle activation. Both exercise and postural improvement are expected to improve cervical pain.

Potential Risks
---------------

No significant risks can emerge from this protocol study.

All patients will be assessed before being included and during the follow-up by a physical medicine and rehabilitation physician. Exercises will be taught by a certified physiotherapist.

Regarding the suitability of interventions, it has been stated that usual physiotherapy may be only marginally better than brief physiotherapy intervention (1-3 sessions) for neck pain \[[@ref20]\]. According to our clinical practice, any patient will be free to schedule an earlier appointment if warranted during the study period.

Ethical Issues
--------------

The study design has been approved by the Ethics Commission of Hospital N Sra de Meritxell, Andorra. The standards of the CONSORT (Consolidated Standards of Reporting Trials) statement of 1996, as revised in 2010, will be followed.

Prior to being enrolled in the study, all patients will be informed about the study objectives, measurements and pictures to be taken. All participants have to give their consent to being photographed in advance. All the participants have to sign the informed consent before enrollment.

Financial Disclosure
--------------------

No funding is received by investigators or participants.

Medi (Bayreuth, Germany) provides the logbook and postural garments for all participants.

This study has the approval of the hospital medical director. Costs will be recorded and calculated for both interventions. In our environment, typical protocol treatment for cervical pain includes 2 to 3 consultations with a physical medicine and rehabilitation physician, and 15 to 20 physiotherapy sessions. For this study protocol, assessment visits will be higher than the standard procedure, but physiotherapy sessions will dramatically diminish. Moreover, participants will aim to be an active part of their neck pain care. In conclusion, we expect a decrease in costs compared to usual cervical pain approaches in our department combined with the educational self-management of pain.

The authors would like to thank Prof Dr Michael Pfeiffer for supporting the work.

Conflicts of Interest: None declared.

Exercise protocol.

Spanish version of Neck Disability Index.

Pain Catastrophizing Scale Spanish version.

Assessment of global perceived effect of treatment.

Garment comfort evaluation.

CONSORT

:   Consolidated Standards of Reporting Trials

IPAQ

:   International Physical Activity Questionnaire

PCS

:   Pain Catastrophizing Scale

VAS

:   visual analogue scale.
